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Introduction

�
N

eed
im

proved
M

C
generation

ofvector
bosons

�

E
ffects

to
consider

(in
a

broad
sense):

�
Q

E
D

(e.g.
F

S
R

)

�

Q
C

D
(e.g.

resum
m

ation
techniques

for
low� �

)

�

W
e

use
R
E
S
B
O
S

for
the

Q
C

D
physics

and
W
G
R
A
D

/Z
G
R
A
D

for
the

Q
E

D

�

A
ttem

ptto
num

erically
m

erge
outputofthe

tw
o

�

O
ne

advantage
ofthis

technique:
ifa

better
Q

C
D

/Q
E

D
calculation

com
es

along
can

justplug
itin!

�

C
urrently

w
e

are
validating

num
ericalm

erger
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N
um

ericalM
erger

�
W

antto
preserve

changes
in

angular
distribution

of�

decay
leptons

induced
by

gluon
IS

R

R
ecipe

for
num

ericalm
erger:

1.
M

atch
kinem

atics
ofthe�

bosons
betw

een
W
G
R
A
D

and
R
E
S
B
O
S

(use� �

and ��

)�

IS
R

only:
w

e
plan

on
using

2
body�

,F
S

R
only:

3
body�

H
o
w

t
o

h
a
n
d
l
e
f
u
l
l

I
S
R
+
F
S
R
?

A
r
e�	

a
n
d
 	

t
h
e

b
e
s
t

k
i
n
e
m
a
t
i
c

m
a
t
c
h
i
n
g

v
a
r
i
a
b
l
e
s
?

2.
M

atch
a

quantity
sensitive

to� �
dependentpolarization

effects
(use����

)

I
s�����

a
d
e
q
u
a
t
e

f
o
r

c
a
p
t
u
r
i
n
g

t
h
e

p
o
l
a
r
i
z
a
t
i
o
n

e
f
f
e
c
t
s
?

W
h
a
t

o
t
h
e
r

v
a
r
i
a
b
l
e
s

c
o
u
l
d

w
e

u
s
e
?

3.
B

o
o

st
W
G
R
A
D�

(atrest)
w

ith
R
E
S
B
O
S� �

(lab
fram

e)

�

B
oosted

W
G
R
A
D�

is
our

finalevent
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N
um

ericalM
erger

(2)
�

M
inim

ize���

����� ��
�
� ��� � �
� �!� �"

to
determ

ine
bestm

atch
(have

been

using#� �
#� �
#! �
$ )

%&'( M
R
E
S
B
O
S

events
m

atched
using

1M
W
G
R
A
D

events:

h
d

E
n

tries  4806051
M

ean
  

 0.03159
R

M
S

   
 0.02924

d
istan

ce (d
)
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h
d

E
n

tries  4806051
M

ean
  

 0.03159
R

M
S

   
 0.02924

 (8045)
ν)

W
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N
um

ericalM
erger

(3)

U
sing� ���

:

�

To
getto

C
S

fram
e

w
e:

1.
R

otate
coordinate

system
such

thatincom
ing

quark
is

along *+

and� ��

is
along *,

2.
A

pply
transform

ations:
- ���.
/
0�
�	

1 � �	32
- �4	65 �-�.

7-4	 8

- ���"
/
-�"

- ���9
/
: �	�

;<<<= 0 7 5
- ���. 8 �25
- ���" 8 �

� �	?>A@
R

eference:
M

irkes,N
ucl.

P
hys.

B
.387,3

(1992)

H
o
w

t
o

d
e
f
i
n
e

C
S

f
r
a
m
e

f
o
r

W
G
R
A
D

e
v
e
n
t
s
w
i
t
h

p
h
o
t
o
n
s
?
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W
G
R
A
D

,
R
E
S
B
O
S

,and
W

eights

�
W

e
use

an
unw

eighted
version

of
W
G
R
A
D

from
D

ave
W

aters
(C

D
F

note
5240

...
there

m
ightbe

a
m

ore
w

idely
distributed

reference)

–
C

an
have

eventw
eights

ofB $

( %CD

negative
for

IS
R

only)

–
W

e
have

been
usingEFHG

IJ K
*LMON

(photon
energy

cut)
and

PQR
�S $3T
IU

(collinear
cut)

w
ithIJ �

$VXW
Y

andIU �
$VXW
Z

–
T

hese
translate

into EF G
$

G
eV

and�G
$\[

�

W
e

use
a

“fast”
version

of
R
E
S
B
O
S

thatgenerates
alm

ostallevents
w

ith
the

sam
e

w
eight,w

gtresbos
–

W
e

norm
alize

allw
eights:

w
gt]

/w
gtresbos

–
R

esultis
allw

eights
unity

except %V 'VVVCD

�

O
nce

w
e

have
a

finalbestm
atched

event(recallthatthis
is

a
boosted

W
G
R
A
D

event)
w

e
give

itthe
w

eight:
w

gtm
atched �

w
gtresbos ^

w
gtw

grad

I
s

t
a
k
i
n
g
t
h
e

p
r
o
d
u
c
t

o
f

t
h
e

W
G
R
A
D
a
n
d

R
E
S
B
O
S

w
e
i
g
h
t
s
t
h
e

r
i
g
h
t

t
h
i
n
g

t
o

d
o
?
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W
eights

%&'( M
R
E
S
B
O
S

events
m

atched
using

1M
W
G
R
A
D

events:

h
w

g
tm

E
n

tries  4806051
M

ean
  

  1.397
R

M
S

   
 0.4441

w
eig

h
t
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S
um

m
ary

and
O

ngoing
Issues

�
W

e
have

a
com

plete
fram

ew
ork

setup
for

running
a

num
ericalm

erger
betw

een
R
E
S
B
O
S

and
W
G
R
A
D

(or
betw

een
any

R
E
S
B
O
S

-like
program

and
W
G
R
A
D

-like
program

)

�

H
ave

used
a

fastdetector
sim

ulation
and

fitter
w

ith
our

M
AT

C
H

E
D

events
to

try
to

see
Q

E
D

shifts
in��

–
in

som
e

cases
have

notseen
the

correct
size

or
direction

ofthe
shifts

�

A
lso

see
that� ��

,�`_�

,� ��
fits

som
etim

es
don’tagree

w
ith

each
other

�

S
ource

ofproblem
(s)

traced
back

to
m

erge
code

–
R

ecently
found

som
e

bugs

�

M
ethod

is
notcom

pletely
w

orking
yetbutchanges/im

provem
ents

can
be

im
plem

ented
quickly

�

W
e

are
m

aking
steady

progress
and

hope
to

have
a

validated
m

ethod
one

m
onth

from
now

(for
a

C
D

F
W

M
ass

W
orkshop

in
Toronto)
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Q
uestion

List
�

C
an

this
num

ericalm
erger

(as
outlined

today)
w

ork?

�

W
hatcoordinate

system
is

used
by

W
G
R
A
D

?
by

R
E
S
B
O
S

?

�

Is
R
E
S
B
O
S

adequate
for

m
odelling

the�� �

spectrum
?

(W
e

have
plans

on
investigating

the
effectofvaryinga b

)

�

H
ow

to
handle

fullIS
R

+
F

S
R

w
hen

m
atching

quantities
betw

een
W
G
R
A
D

and
R
E
S
B
O
S

?

�

A
re��

and� �

the
bestkinem

atic
m

atching
variables?

W
hatabout� �c

or E�

instead
of� �

?

�

Is� ���

adequate
for

capturing
the

polarization
effects?

A
re

there
other

variables
w

e
could

use?

�

H
ow

to
define

C
S

fram
e

for
W
G
R
A
D

events
w

ith
photons?

�

A
re

w
e

dealing
w

ith
the

w
eights

properly
by

taking
the

product?
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B
onus

S
lide!

C
ollins-S

oper
Fram

e
�

C
S

fram
e

is
a�

restfram
e

w
here

the�ed�

(fg fb

)
pair

lies
in

the,+

plane
and

the+
axis

is
chosen

to
bisectthe

angle
betw

een
the�

and d�

�

In
the

C
S

fram
e

the�

and d�

appear
to

m
ake

an
angle

w
ith+

axis
due

to
transverse

boostofthe�

(w
hich

is
in

the *,

direction)

C
S

C
S

β

P
1

P
2

θ
φ

Z
γ

γ

Y
X

l1
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